
Targeting Vector Containing Selectable Marker 




- Untransfected Cell 

• Transfected Cell (G418-resistant) 



Selection of Transfected Embryonic Stem (ES) Cells 




G418-resistant Cells G418-resistant Cell w/ 

Homologous Recombination Event 



Screen for Homologous Recombination Events 



I 



Generate Knock-Out Mouse from Mutant Cell Line 



Figure 1 
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+ G418: 
Select for Tfd Cells 
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No Negative Selection 




+ G418: 
Select for Tfd Cells 




+ FIAU: 
Select Against Some 
Random Events 



+ G418: 
Select for Tfd Cells & 
Homologous Events 




No Negative Selection 



SCREENING 




Figure 4 
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GTTAACTACGTCAGGTGGCACTTTTCGG^.GAAATG^ouo^G^>^^^^^lAi 
TCATGAGACAATAACC.TGATAA^TG 

GGGTTACATCGAACTGGATCTCAACAGC>.GTAAG/.T^-TT^^AbA^.lli^^^ 

TTCTGCTATGTGGCGCGGTATTATCCCGTGTTGA^ 

GAGTACTCACCAGTCAC^G^^^T^T A^GoATG..p^o.^.^A^^ 

TGCGGCCAACTTACTTCTGACAAXGATCG^A.oA..GAAG.A^^^ 

ATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAA^A^ 

CTATTAACTGGCGAACTACTTACT^TAGCTTC^.GG AA.A. 

CTCGGCCCTTCCGGCTGGCTGGTTTATTG.ToAT^TCToGA.^ 

ATGGTAAGCCCTCCCGTATCGTAG^ATCTA.ACGA..G^ 

GCCTCACTGATTAAGCATTGGTAA.TGTCA.A..AA.T^ 

CCCAAAAACAGGAAGATTGTATHAGC?^.TATTTAAA 

CTCATTTTTTAACCAATAGGCCGAAATCGG.AAAATC 

GGAACAAGAGTCCACTATTAAAGAACGTGGA.TCCAA^Gi^ 

TCACCCAAATCAAGTTTTTTGGGGTCGAG^^ 



GCCCCCTATTGACGTCAAT^ALU^ i/w. . " — 

GCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGToAGC^ 
OTTTAATGACGGCTCGTT^ 




GACGX?^CrGiiGACAGCTCATGTTATATCCCGCC^ 

CTTGCTGCAACTCTCTCAGGGCCAGGCG^^^ 

ATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGA^LAIi^^ 

TTCACTCCTCAGGTGCAGGCTGCCTATCAGAAGGT.^ 

CTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTG^^ 

GTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGG^^^ 

GCAACATATGCCATATGCTGGCTGC.ATGAACAAAG^ 

TATTCCATAGAAAAGCCTTGACTTGAGGTTAGA..TT.T^A1^ 

TTACATGTTTTACTAGCCAGATTTTTCCTCCT.TCC^ 

GCAGCCCAGCCCAAGCTCGGGGCCAGGTCGGCCGAGCGATLoLbA^ 



TTTTTTT 
Figure 6A 



UJ 



G 



CD 



< 




^ UJ 

D) < 

S 1 

o 5 



I 2 
•I o 

0) 0- 
u 
»2 



o 



o 9 

U c 

0) i 

> O 

o5 Si 



o o 

S5 C O 

6 ■? 

Z 

J5 0- 



LLI 



I 

CQ 
CU 
D) 

il 



0) 

o 
c 

TO 

w 

"« 
o 



00 

o 

c. 
o 

ca 
c 

!a 

E 
o 
o 

0) 

o 
o 
o 

o 

£ 
o 

X 



X 



X 




o 

C 

O 
a 



+ 



Ol < 

3 I 
£ i 



^ o 

It I "t^ 



c 



2 
> 

c 

00 



o 

o 

c 

E 
o 
-a 
c 
ro 



+ 



u 



o 

T3 
C 



E 

0) >- 
O >< 

ii 

CO 

n 





CO 



o 



Oligo t Sequence ( 5 ' tc 3 M 

1G164 



1C165 
1C21S 



CGGAATTCACCTGCCAGACCATGCC-^A.^J^2^^^G^AGAGA.AAGG 
CGGAATTCTGACTGCCCGCTTTCCAGTCG 

gcattctcggaagcttg;^a^-^-.gcgcagg"GTGCCGGGCTattgtgagcg::t: 

9 9 5 9 TGATGAATTTGTGCAGAG 

, r2ig rp3^,3^^TTTGAAGCTTGCGAGA^.TG:CGGGATTGTGAGCGCTGAC.AATAGGAG::^ 
4 2 0 : CAGGAAAGAGCTATGAC 



_ O ^ w 



Figure 8 




Figure 10 




Figure 12 




FIGURE 13 



GCGGCCGCGAGTCGACGAGGCCGGCCGATTA^.TTA.^GGCTCgaca .ga ^.a.cgac 

-a-raataataatcaatcacggggtcarcag-tcatagcccaca.c.ggag.cccgcg 

-acataacttacggcaaaLggcccgccrggc-gaccgcccaacgacccccgccca-.gac 

^tcaa-aatgacg-ATgtccccatagtaacgccaatagggacrcrccattgacg^caa^g 

aaaggagratt.acggcaaaccgcccac.cggcagtacaccaag.g a.ca.a g.^ 

-;rnrrccctattgacgtcaatgacggtaaa-,ggcccgcc^ggca.-acgcccag.a^..i 

aAcS?^CGGG;CT?TCCTACT?GGCAGTACATCTACGTATTAGT:ATCGCTATTACCAT 

GG-tcaaoatgaacccca 

S;-SS?;?tta.tcatttt.taa.tac..tgtgcagcgargggggcggggggggggg 
aqgcqcgcgccaagcggggcggggcggggcgaggggcggggcggggcgaggcggagaggt 

^^^^^^ S^^^ 

SiSTCACGGCTCGTTTCTTTTCTGTGGCTGCGTG-WlGCCTTA.^GGGCTCCG 
;^J^??CTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGC 
rGCCTGCGGCcScGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTC 
rrGC^^cScGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGC 

CTCCaSGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTC 
P^rrCCGGCGOTCGGGrTGTAAGCCCC 

GP?rGGC?5cGGG?GCaGGGCTCCGTGCGGGGCGTGGCGCGGGG^ 

nrrPG?GGCGGCAGG^GGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCT 

CrSGSSGGScGaCGGCCCCGGAGCGCCGGCGGCT^^^ 

PP?™cS??TATGOTAA^ 

rrrGlGCCGinTCTGGGAGGCGCCGCCGCACCCC 
pSp^CGCCG^GGAAGGAAATGGGCGGGGAG^^ 

ccStctcStc?c?agcctcggggctgccgcagggggacggctgccttcgggggggacg 

GGSlGGGSGGOTTCGGCTTCTGGCGTGTGACCGGCGGct 

TGTTCATGCCTTCTTCTTTTTCCTACAGctcctgggcaacgtgctggttgttgtgctgtc 
tcatcattttggcaaagaattcGCCACCatggtgagcaagggcgaggagctgttcaccgg 
aa^aa^QCCcatcctggtcgagctaaacggcgacgtaaacggccacaagttcagcgtgtc 

^ggcg^gggcgSggSa^ 

SgcaaSctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtg 
c??cag?cg?taccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccga 
-.aactlcg?ccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgc 
cSS?Sgttcga?ggcgacaccctggtgaaccgcatcgagctgaagggcatcgactt 
caaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgt 
c?a?Sca?ggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaa 
StcSagS?ggcIgcgtgcagctcgccgaccactaccagcagaacacccccatcggcga 

cSc?Sg?gSgc?gcccgacaaccactacctgagcacccag^ 

r?ccaacqaqaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcac 
^P^rSSSSaa^qagctgtacaagtaaGAATTCACTCCTCAGGTGCAGGCTGCCTATCA 

g^gg?StcgSS?gtggccaa?gccctggctcacaaa-taccactgagatctttttc^ 

r^??GC?AAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACT 

Sgg^??^^tttcattgcaatagtgtgttggaattttttgtgtctctcactcggaag 

^rA™GGGAGGGCAAATCATTTA.AAACATCAGAATGAGTATTTGGTTTAGAGTTTGGC 

^S?atcccSgctcgctgccatga.^c.w.ggtggctataaagag^ 

^A^CAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGA 

™5t?Sa?5ttgt?ttgtgttatttttttctttaacatccctaaaattttcc^ 

I?G-?-TACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTC 
-^^P^CT-ATCSATrc-tcgacccgcagcccaagctCGGGGCCAGGTCGGCCGAGCGAT 

?GcSkSc?^A.^GTSAGTc!TATTACGG^^^ 

- „^ , , ^PPPTGGCG^TACCC.A.ACTTAATCGCCTTGCAG :A-ATCCCCC . T x CGClA 
GSGG?^SGCG^aAGGCCCGCACCGATCGCCCT^ 



?TGGCGA?-^GGCGCTTCGCTTGGT-AATAAAGCCCGCTTCGGCGGGCTTTTTTTTGGTTAA 
C-z^GG^CAGG-GGCACTTTTCGGGGAAATGTGCGCGGA.^CCCCTATTTGTTTATTTTTCT 
r ; m^c;, mrrr AA^ TJ^ ^G^ TC^G^^^C ATGAGAC A^z^T^zyvCCCTGATAA^.TGCTTCAATAi^.T 
a'^TGAA-AAAGGAAGAGTATGAGTATTCA.AZATTTCCGTGTCGCCCTTATTCCCTTTTTTG 
CGGf^2''^'"'^TGCC'"TCi'^TGTTTTTGCTCACCCAGAA.ZiCGCTGGTG.AAAGTAAAAGATGCTG 
AA-^AT^GAG^^gGGTG'-^ACGAGTGGGTTACATCGA.hCT^ 

^TGZ\G^G^^TTCGC^CCGAAGAACGTTCTCC,^ATGATGAGCACTTTTAA.A3TTCTGCTAT 
GTGGcisCGG'T^ATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACT 
^TTCTGAGAATGACTTGGTTGAGTACTCACCAGTCACAG.W^zvGCATCTTACGGATGGCA 
TGACAG^AAGAGAa.TTATGCAGTGCTGCCAT.iiACCATGAGTGAT-ZLZ^CACTGCGGCCA.2iCT 
TZ^C^T|-^TGACAACGATCGGAGGACCG.Z-JVGGAGCTAACCGCTTTTTTGCACA,ZVCATGGGGG 
ATC;^TG^AACTCGC^TTGATCGTTGGGA.ACCGGAGCTGAATGAAGCCATACCAA.^VCGACG 
AGCGTGAGACCACGZiTGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCG 
AACTA'^T^TACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTG 
CAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAG 
CCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCGCTCCC 
GTATCGT^G^TATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGA 
TCGCTGAGATAGGTGCCTCACTGATTA.AGCATTGGTAACTGTCAGACCAAGTTTACTCAT 
^-TATACTTTAGATTGATTTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGAT 
TGTATAAGCAAATATTTAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTT 
TTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATC 
AAAAGAATAGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATT 
AAAGAACGTGGACTCCAACGTC.AAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACT 
ACGTGAArCATCACCCAAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCG 
GAACCCT^GGGAGCCCCCGATTTAGAGCTTGACGGGG.\AAGCGAACGTGGCGAGAAAG 
GAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTG 
CGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTAAAAGGATCTA 
GGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCA 
CTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCG 
„^,^^^rT,^^mm^oT\ 7v-Ar>7\7\7. AA A A rT- A rT'i^r^ Zi PP A (^PnrrTHriTTTGTTTGG CGGA 



CTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGA'i'Ul'1'Ui'r^AijAiL.i^ 1 1 1 1 ii ±^ 
CGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA 
TCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAA 
TACTGTTr^TTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCC 
TACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTG 
TCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC 
GGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT 
ACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCC 
GGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTG 
GTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATG 
-TCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCT 

^^^^^^^^omo/^r^r.rr^mmrrrir-rppAr'ATPTaATPTnAnTTAGrTGACTCATTAGGCACCCC 



CT( 
GG( 

TTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAG 




